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STEP S1-1: FIRST ENDPOINT ENTITY A 201 SELECTS AT
LEAST ONE RANGE OF PROTECTION TO BE GRANTED

l

STEP S1-2: FIRST ENDPOINT ENTITY A 201 TRANSMITS TO NETWORK
ELEMENT ENTITY SMR A 2021 A SIGNALING MESSAGE COMPRISING
FIRST ESTABLISHMENT INFORMATION INDICATING THE AT LEAST
ONE RANGE OF PROTECTION TO BE GRANTED

i

STEP §2-1: NETWORK ELEMENT ENTITY SMR A 2021 RECEIVES THE
SIGNALING MESSAGE FROM ENDPQINT ENTITY A-201

]

STEPS S2-2, S2-4, S3, S4: NETWORK ELEMENT ENTITY SMR A 2021 OBTAINS,
BASED ON THE FIRST ESTABLISHMENT INFORMATION, FROM A SECOND
ENDPOINT ENTITY DIFFERENT FROM A-201, SECOND ESTABLISHMENT
INFORMATION INDICATING PROTECTION GRANTED BY THE SECOND
ENDPOINT ENTITY

|

S2-3: (OPTIONAL) WHEN FIRST AND THIRD ESTABLISHMENT
INFORMATION INDICATE ONE SECURED DATA STREAM TO BE
ESTABLISHED, AND THE SECOND ESTABLISHMENT INFORMATION
INDICATES AN UNSECURED DATA STREAM, NETWORK ELEMENT
ENTITY SMR A 2021 MODIFIES THE RECEIVED FIRST ESTABLISHMENT
INFORMATION TO INDICATE AN UNSECURED DATA STREAM PRIOR TO
TRANSMISSION OF THE MODIFIED FIRST ESTABLISHMENT
INFORMATION TO THE SECOND ENDPOINT ENTITY

|
STEP S2-5: (OPTIONAL) NETWORK ELEMENT ENTITY SMR A 2021
SIGNALS FIRST ENDPOINT ENTITY A 201 THIRD ESTABLISHMENT
INFORMATION INDICATING THE PROTECTION GRANTED TO THE
FIRST ENDPOINT ENTITY A-201

]
STEP S5: (OPTIONAL) FIRST ENDPOINT ENTITY A 201 AND NETWORK
ELEMENT ENTITY SMR A 2021 ESTABLISH ONE OF: END-TO-END SECURITY
IF POSSIBLE, OR END-TO-MIDDLE SECURITY TF POSSIBLE, OR NO'SECURITY

Fig. 4
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METHODS, APPARATUSES, AND RELATED
COMPUTER PROGRAM PRODUCT FOR
NETWORK SECURITY

FIELD OF THE INVENTION

Examples of the present invention relate to network secu-
rity. More specifically, the examples of the present invention
relate to methods, apparatuses, and a related computer pro-
gram product for network security. The examples of the
present invention may be applicable to network security e.g.
based on a session initiation/description protocol (SIP/SDP)
or 3" generation partnership project (3GPP) internet protocol
(IP) multimedia subsystem (IMS).

BACKGROUND

In traditional time division multiplex (TDM) networks,
voice may be transmitted mostly “in cleartext”, i.e. without
any cryptographic protection like encryption, as traditional
TDM networks were considered to be secure enough for the
needs of the vast majority of users.

If voice or, more generally, multimedia communication is
transmitted over packet networks, e.g. IP based networks like
the Internet, the security aspect may differ: It is considered
much more likely that communication may be eavesdropped,
e.g.at WLAN hotspots, or by a person or entity having gained
control over any infrastructure component in a media path,
e.g. a router or switch within an IP based network.

So, it may be considered to apply cryptographic protection
to media communication over packet networks. From a user
perspective, the protection should be end-to-end (e2e), i.e. the
cryptographic protocol should run between the communicat-
ing endpoints, with no network element in-between accessing
the cleartext of the communication.

In many cases however, there may be a need for access to
the cleartext, e.g. in case of transcoding of the media e.g. in
order to transport media over specific network sections. Sub-
scribers may trust their multimedia service provider (SP) to
perform such necessary operations. In that case, the SP may
require knowledge e.g. of cryptographic parameters such as
keys used for encryption and/or integrity protection. There-
fore, key management protocols may be used that perform the
key exchange by usage of signaling message elements such
that the encryption keys are visible to the network elements
(NWE?s) in the network that process the signaling messages
(called “signaling relays” in the following). Examples of such
key exchange protocols used for multimedia security over IP
networks are SDP security descriptions (SDES) or MIKEY-
NULL that can be used to establish keys for a secure real time
transport protocol (SRTP) which may be designed for secur-
ing multimedia communication based on the real time trans-
port protocol (RTP).

When using such protocols, signaling may be protected
during transport between endpoints and signaling relays or
between signaling relays against eavesdropping by third par-
ties. Such protection of the signaling messages can be per-
formed by running e.g. a cryptographic protocol between
each pair of entities that exchange signaling messages. For
example, if SIP is used for signaling, the cryptographic pro-
tocol may be IP secure (IPsec) encapsulating security payload
(ESP) or transport layer security (TLS).

Another reason why e2e security for the multimedia com-
munication may not be possible is that it cannot be expected
that all end user equipment acting as communication end-
point will support the respective mechanisms. In fact, devices
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used for such multimedia communication may not be capable
of supporting the above mechanisms.

In particular, the connection between an end user and a
multimedia core network over a so called “access network”
may be exposed to attacks (e.g. if WLAN or wire-line shared
media techniques are used in the access network). So, it may
be reasonable to secure the multimedia communication at
least over the access network, providing what is called end-
to-middle (e2m) security in the following.

In consideration of the above, according to examples of the
present invention, methods, apparatuses and a related com-
puter program product for network security are provided.

In this connection, the examples of the present invention
enable one or more of the following:

Establishing optimum media security range of protection

(e2e being better than e2m being better than no security)
for a media stream in an efficient way: user A of a
multimedia communication service wants to apply
media security to a multimedia session he is going to
establish with another user B. Media security mecha-
nisms are supported by the endpoint used by A. A’s
service provider generally supports media security
mechanisms and, for each individual media stream, may
or may not be willing and able to terminate media secu-
rity within the multimedia core network. User A does not
know whether user B’s endpoint is able to support media
security. User A wants to set up e2e security in case user
B’s endpoint supports this and to set up e2m security
otherwise. User A may even be willing to perform unse-
cured communication, if A’s service provider should be
unable to provide e2m security for a particular multime-
dia stream. Moreover, when the session is established, A
may have information on what type of security is pro-
vided: e2e, e2m or none at all;

Distinguishing between e2e and e2m security;

No requirement for an enhancement of the registration
procedure (e.g. SIP REGISTER message)

Making use of all media security variants, e.g. end-to-
middle (e2m) security, by endpoints being capable of
media security but not being capable of the enhanced
registration procedure;

Ensuring optimal security, i.e. e2m security only if e2e
security is impossible, or no security only if e2m secu-
rity is impossible: when an endpoint A requests the setup
of a secured media stream, there may be no way for the
network serving endpoint A (i.e. the network of A’s
multimedia service provider) to find out what the media
security capabilities of the other endpoint are. This could
e.g. bethe case, if the other endpoint is served by another
network;

Enabling an endpoint to request for different ranges of
protection;

Establishing e2e security whenever supported;

Establishing, in case e2e security is not supported, e2m
security if it is supported, and only in the worst case, no
security is established at all;

Establishing security even in cases where signaling/media
relay (SMR) A cannot support security termination/
origination (which may be a temporary condition, e.g.
overload with respect to crypto-processing), by not
declining requests to set up “e2m security at least” in this
case but rather trying to establish e2e security (only if
this fails, the media stream set up fails altogether);

Providing an endpoint that requested the establishment of
a media stream with an indication on the protection
range that is provided for this media stream;
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Enabling an efficient mechanism, as only a few or no
additional signaling elements are required and no addi-
tional exchanges of signaling messages is introduced;

Enabling an efficient and robust mechanism, as no support
by relays other than SMRA is required (Legacy relays
not being able to process the indicated protection range
can ignore it and pass it on unchanged. Even if the
remote endpoint does not support the mechanism, still
the best possible protection range will be established);

Independency of the procedure for establishing optimum
security from how and whether the achieved protection
range is indicated to the endpoint;

BRIEF DESCRIPTION OF THE DRAWINGS

The examples of the present invention are described herein
below with reference to the accompanying drawings, in
which:

FIG. 1 shows an example network where methods for
network security according to examples of the present inven-
tion can be applied;

FIG. 2 shows a detail of the methods for network security
according to the examples of the present invention; and

FIG. 3 shows apparatuses for network security according
to the examples of the present invention.

FIG. 4 shows a flow diagram descriptive of FIG. 2.

DETAILED DESCRIPTION OF THE EXAMPLES
OF THE PRESENT INVENTION

The examples of the present invention are described herein
below by way of example with reference to the accompanying
drawings.

It is to be noted that for this description, the terms “media
streams; best effort security, at least end-to-middle security,
only end-to-middle security, and/or end-to-end security; at
least capable of end-to-middle security; secured data stream
between the first and second endpoints; secured datastream
between the first endpoint and the network element entity and
an unsecured datastream between the network element entity
and the other endpoint; unsecured data stream between the
first and second endpoints; signaling and media relay entity;
extension to a session initiation/description protocol.” are
examples for “data streams; types of range of protection;
types of the protection capabilities; end-to-end security; end-
to-middle security; no security; network element entity; first,
second and/or third code type”, respectively, without restrict-
ing the latter-named terms to the special technical or imple-
mentation details imposed to the first-named terms.

A so-called “probing” may be employed, e.g. requesting
e2e security in a first trial to establish a media stream, and in
case this fails, making a second trial requesting elm security,
and possibly even making a third trial, establishing the media
stream without security.

FIGS. 1 and 2 show the methods for network security
according to the examples of the present invention.

As shown in FIGS. 1 and 2, a communication system 200
may comprise a first endpoint A 201, a first multimedia core
network 202, a second multimedia core network 203 and a
second endpoint B 204. In turn, the multimedia core networks
202 and 203 may each comprise at least one signaling/media
relay 2021, 2022, 2031, 2032. Each signaling/media relay
2021,2022,2031, 2032 may comprise a signaling relay and a
media relay.

As shown in FIGS. 1 and 2, if security cannot function in an
e2e fashion, it would still be beneficial to secure the commu-
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4

nication at least over a part of the communication path where
the security mechanisms are supported.

So, it should be considered to secure the multimedia com-
munication at least over the access network, providing what is
called end-to-middle (e2m) security in the following. Provid-
ing e2m security may comprise a media stream being relayed
over anetwork element capable of terminating security (in the
direction from the endpoint which uses security) and origi-
nating security (in the direction towards the endpoint which
uses security). A media relay that terminates/originates secu-
rity may be controlled by the signaling relay instructing the
media relay to forward data streams and terminate or origi-
nate security for data streams. The signaling relay also may
provide security parameters to the media relay, e.g. the keys.
As mentioned above, the signaling relay and corresponding
media relay together are referred to as “signaling/media
relay” 2021, 2022, 2031, 2032 in the following.

FIG. 1 shows a scenario realizing communication between
the two endpoints A 201 and B 204 involving two access
networks A and B and the two interconnected multimedia
core networks 202, 203, e.g. operated by two different service
providers A and B. Signaling and media traffic between the
endpoints 201, 204 passes several signaling and media relays
2021, 2022, 2031, 2032, respectively. Each media relay may
be controlled by the signaling relay.

The dotted arrows labeled S1-2, S2-1, S2-2, and S3 show
the passing of e.g. a signaling message requesting the estab-
lishment of a media stream from endpoint A via the four
signaling relays to endpoint B 204.

The dotted arrows labeled S4, S2-4 and S2-5 show the
passing of e.g. an answer signaling message from endpoint B
204 via the four signaling relays to endpoint A 201. The
signaling relays may modify certain parts of a signaling mes-
sage before they pass it on towards the next destination. The
purpose of such modifications may be to ensure that the
subsequent answer signaling message is routed again via this
signaling relay (which might otherwise not necessarily be the
case) or to make sure that the subsequent media stream is
routed via the media relay controlled by the signaling relay.

The arrows labeled S5 show the media stream that is
relayed between endpoints A 201 and B 201 by the four media
relays.

FIG. 1 shows two core networks 202, 203 and two access
networks. However, there could also be a single core network,
and endpoints A 201 and B 204 could use a single access
network to this core network. There could also be one or more
additional core networks be involved, acting as transit core
networks between the core networks shown in the figure.
Note that there can also be signaling relays that do not control
amedia relay. The number of involved signaling/media relays
can vary. There may be at least one signaling/media relay that
serves as the entry point for signaling traffic and media traffic
of'endpoint A 201 into the core network 202. For endpoint A
201 in FIGS. 1 and 2, this is the signaling/media relay SMRA
2021.

In the example shown in FIG. 2, it is assumed that end-
points A 201 and B1 204-a as well as signaling/media relay
SMR A 2021 support media security mechanisms. Endpoint
B2 204-5 may not support media security mechanisms. All
signaling/media relays 2021, 2022, 2031, 2032 may support
transport of signaling elements, including those needed for
signaling secured media streams. All media relays may sup-
port transport of cleartext or encrypted media. Endpoint A
201 may have a multimedia session with endpoint B1 204-a,
where the media stream may be secured in an e2e fashion.
Endpoint A 201 may have another session, with endpoint B2
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204-b, where the media stream may be secured in an elm
fashion between endpoint A 201 and SMR A 2021.

Note that in this example, protecting the media communi-
cation between endpoint A 201 and endpoint B2 204-5 only
over the access network A may have relevance although the
rest of the communication may be unprotected. For example,
the two core networks may be considered secure in the sense
that mechanisms such as physical protection make it unlikely
that communication can be eavesdropped there. Access net-
work B on the other hand might use its own, access network
specific security mechanism, e.g. it could be a 3GPP mobile
network applying the encryption mechanisms specified by
3GPP for such networks.

First, and referring also to FIG. 4, in step S1-1, e.g. end-
point A 201 may perform selecting, at a first endpoint entity
(e.g. endpoint A 201 itself), at least one range of protection to
be granted, the range of protection relating to a plurality of
network elements in at least one access network and at least
one core network, or to a second endpoint entity.

Then, in step S1-2, e.g. endpoint A 201 may perform trans-
mitting, to a network element entity (e.g. SMR A 2021), a
signaling message comprising first establishment informa-
tion indicating the at least one range of protection to be
granted. In step S2-1, e.g. SMR A 2021 may perform receiv-
ing, at the network element entity (e.g. SMR A 2021 itself),
the signaling message from the first endpoint entity, the sig-
naling message comprising the first establishment informa-
tion indicating the at least one range of protection to be
granted.

Then, in steps S2-2 and S2-4 (and further in steps S3 and
S4), e.g. SMR A 2021 may perform obtaining, at the network
element entity (e.g. SMR A 2021 itself), from the second
endpoint entity different from the first endpoint entity and
based on the first establishment information, second estab-
lishment information indicating protection granted by the
second endpoint entity.

Further, in an optional step S2-5, e.g. SMR A 2021 may
perform signaling, from the network element entity (e.g.
SMR A 2021) to the first endpoint entity (e.g. endpoint A
201), third establishment information indicating the protec-
tion granted to the first endpoint entity.

As for further developments of the methods pertaining to
endpoint A 201 and SMR A 2021, the first, second and third
establishment information may respectively relate to a data
stream to be established. Further, the first information may
comprise an explicit information element for indicating a
desired type of the range of protection.

Moreover, the second or third establishment information
may comprise an explicit information element for indicating
the granted protection. Alternatively, the first, second or third
establishment information may comprise an explicit informa-
tion element for indicating the protection capabilities of the
first endpoint entity, second endpoint entity or a network
element entity respectively. Alternatively, no explicit infor-
mation element indicating the range of protection may be
contained in the first establishment information.

Further, in an optional step S5, e.g. endpoint A 201 and
SMR A 2021 may perform establishing end-to-end security if
possible, else end-to-middle security if possible, else no secu-
rity.

In addition to the above, the first establishment information
may indicate one secured data stream to be established and
one unsecured data stream to be established, and the second
and third establishment information may indicate the secured
data stream and/or the unsecured data stream. In that case, the
secured data stream and the unsecured data stream may have
to be established as parallel data streams according to the
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6

indication in the first establishment information. Further, the
signaling may be repeated with the first establishment infor-
mation indicating only the secured data stream. In that case,
the signaling may be repeated in case the second endpoint has
signaled grant of both the secured and the unsecured data
stream.

As an alternative to the above, the secured data stream and
the unsecured data stream may be signaled to be established
as alternative data streams.

Alternatively, the first and third establishment information
may indicate one secured data stream to be established, and
the second establishment information may indicate an unse-
cured data stream. In that case, in an optional step S2-3, e.g.
SMR A 2021 may perform modifying, upon receiving the first
establishment information comprising an indication of the
range of protection, the first establishment information to
indicate an unsecured data stream, wherein the modifying
may be performed prior to a transmission of the modified first
establishment information to the second endpoint entity. In
that case, the range of protection comprised in the first estab-
lishment information may be end-to-middle-only.

Alternatively, the first establishment information may indi-
cate one secured data stream to be established, the second and
third establishment information may indicate failure, and
wherein after signaling of the third establishment informa-
tion, the receiving may comprise a repeated receiving of the
first establishment information with a range of protection to
be granted different from the range of protection to be granted
which was used when having received the first establishment
earlier. In that case, the range of protection comprised in the
repeated first establishment information may be end-to-
middle-only. Further, the third establishment information
may comprise capability information.

In addition to the above, if the transmitting and the signal-
ing are based on a session initiation/description protocol, the
establishment information messages may be headed by a first
code type indicating the requested type of data stream. In that
case, the first code type may be followed by a second code
type indicating the type of range of protection. In that case,
the second code type may be followed by a third code type
indicating the protection capabilities.

In addition to the above, the transmitting, receiving and
signaling may be performed dynamically.

For example, for each media stream to be established by the
endpoint 201, the endpoint 201 can signal to the network the
“protection range” either by using an explicit signaling ele-
ment within the signaling message used to establish the media
stream, or in an implicit way, as described herein below. Up to
three or more different protection ranges “best effort secu-
rity” (PR_BE), “e2m security at least” (PR_e2m_at_least),
and “e2e security mandatory” (PR_e2e) may be supported,
i.e. they can be signaled (explicitly or implicitly) by the
endpoints 201 or 204, and the network may establish security
accordingly.

FIG. 3 shows apparatuses (e.g. endpoint 201 and SMR
2021) for network security according to the examples of the
present invention. Within FIG. 3, for ease of description,
means or portions which may provide main functionalities
are depicted with solid functional blocks or arrows and/or a
normal font, while means or portions which may provide
optional functions are depicted with dashed functional blocks
or arrows and/or an italic font.

The endpoint 201 may comprise a CPU (or core function-
ality CF) 2011, a memory 2012, a transmitter (or means for
transmitting) 2013, an optional receiver (or means for receiv-
ing) 2014 and a selector (or means for selecting) 2015. Fur-
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ther, the endpoint 205 may comprise elements (not shown)
identical or similar to those of endpoint 201.

And, the SMR 2021 may comprise a CPU (or core func-
tionality CF) 20211, a memory 20212, a transmitter (or
means for transmitting) 20213, a receiver (or means for
receiving) 20214, an obtainer (or means for obtaining) 20215,
a signaler (or means for signaling) 20216 and an optional
modifier (or means for modifying) 20217.

As indicated by the dashed extensions of the functional
blocks of the CPU 2011 or 20221, the means for selecting
20215 of the endpoint 201 as well as the means for obtaining
20215, means for signaling 20216 and the means for modi-
fying 20217 ofthe SMR 2021 may be functionalities running
on the CPU 2011 or 20221 of the endpoint 201 or SMR 2021,
or may alternatively be separate functional entities or means.

The CPUs 20x1 (wherein x=1 and 21) may respectively be
configured, for example by software residing in the memory
20x2, to process various data inputs and to control the func-
tions of the memories 20x2, the means for transmitting 202x3
and the means for receiving 20x4 (and the means for selecting
20215 of the endpoint 201 as well as the means for obtaining
20215, means for signaling 20216 and the means for modi-
fying 20217 of the SMR 2021). Further, it is to be noted that
the CPUs 20x1, the means for transmitting 20x3 and the
means for receiving 20x4 may constitute means for establish-
ing 205 in the sense of the examples of the present invention.
The memories 20x2 may serve e.g. for storing code means for
carrying out e.g. the methods according to the example of the
present invention, when run e.g. on the CPUs 20x1. It is to be
noted that the means for transmitting 20x3 and the means for
receiving 20x4 may alternatively be provided as respective
integral transceivers. It is further to be noted that the trans-
mitters/receivers may be implemented i) as physical transmit-
ters/receivers for transceiving e.g. via the air interface (e.g.
endpoint 201 and SMR 2021), ii) as routing entities e.g. for
transmitting/receiving data packets e.g. in a PS (packet
switching) network (e.g. between SMR 2021 and another
SMR 2022 when disposed as separate network entities), ii1) as
functionalities for writing/reading information into/from a
given memory area (e.g. in case of shared/common CPUs or
memories e.g. between SMR 2021 and another SMR 2022
when disposed as an integral network entity), or iv) as any
suitable combination of 1) to iii).

First, e.g. the means for selecting 2015 of endpoint A 201
may perform selecting, at a first endpoint entity (e.g. endpoint
A 201 itself), at least one range of protection to be granted, the
range of protection relating to a plurality of network elements
in at least one access network and at least one core network,
or to a second endpoint entity.

Then, e.g. the means for transmitting 2013 of endpoint A
201 may perform transmitting, to a network element entity
(e.g. SMR A 2021), a signaling message comprising first
establishment information indicating the at least one range of
protection to be granted. For example, the means for receiv-
ing 20214 of SMR A 2021 may perform receiving, at the
network element entity (e.g. SMR A 2021 itself), the signal-
ing message from the first endpoint entity, the signaling mes-
sage comprising the first establishment information indicat-
ing the at least one range of protection to be granted.

Then, e.g. the means for obtaining 20215 of SMR A 2021
may perform obtaining, at the network element entity (e.g.
SMR A 2021 itself), from the second endpoint entity (e.g.
second endpoint 204) different from the first endpoint entity
and based on the first establishment information, second
establishment information indicating protection granted by
the second endpoint entity.
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Further, e.g. the means for signaling 20216 of SMR A 2021
may perform signaling, from the network element entity (e.g.
SMR A 2021) to the first endpoint entity (e.g. endpoint A
201), third establishment information indicating the protec-
tion granted to the first endpoint entity.

As for further developments of endpoint A 201 and SMR A
2021, the first, second and third establishment information
may respectively relate to a data stream to be established.
Further, the first information may comprise an explicit infor-
mation element for indicating a desired type of the range of
protection.

Moreover, the second or third establishment information
may comprise an explicit information element for indicating
the granted protection. Alternatively, the first, second or third
establishment information may comprise an explicit informa-
tion element for indicating the protection capabilities of the
first endpoint entity, second endpoint entity or a network
element entity respectively. Alternatively, no explicit infor-
mation element indicating the range of protection may be
contained in the first establishment information.

Further, e.g. the means for establishing 205 of endpoint A
201 and SMR A 2021 may perform establishing end-to-end
security if possible, else end-to-middle security if possible,
else no security.

In addition to the above, the first establishment information
may indicate one secured data stream to be established and
one unsecured data stream to be established, and the second
and third establishment information may indicate the secured
data stream and/or the unsecured data stream. In that case, the
secured data stream and the unsecured data stream may have
to be established as parallel data streams according to the
indication in the first establishment information. Further, the
signaling may be repeated with the first establishment infor-
mation indicating only the secured data stream. In that case,
the signaling may be repeated in case the second endpoint has
signaled grant of both the secured and the unsecured data
stream.

As an alternative to the above, the secured data stream and
the unsecured data stream may be signaled to be established
as alternative data streams.

Alternatively, the first and third establishment information
may indicate one secured data stream to be established, and
the second establishment information may indicate an unse-
cured data stream. In that case, e.g. the means for modifying
20217 of SMR A 2021 may perform modifying, upon receiv-
ing the first establishment information comprising an indica-
tion of the range of protection, the first establishment infor-
mation to indicate an unsecured data stream, wherein the
modifying may be performed prior to a transmission of the
modified first establishment information to the second end-
point entity. In that case, the range of protection comprised in
the first establishment information may be end-to-middle-
only.

Alternatively, the first establishment information may indi-
cate one secured data stream to be established, the second and
third establishment information may indicate failure, and
wherein after signaling of the third establishment informa-
tion, the receiving may comprise a repeated receiving of the
first establishment information with a range of protection to
be granted different from the range of protection to be granted
which was used when having received the first establishment
earlier. In that case, the range of protection comprised in the
repeated first establishment information may be end-to-
middle-only. Further, the third establishment information
may comprise capability information.

In addition to the above, if the means for transmitting and
the means for signaling are configured to perform based on a
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session initiation/description protocol, the establishment
information messages may be headed by a first code type
indicating the requested type of data stream. In that case, the
first code type may be followed by a second code type indi-
cating the type of range of protection. In that case, the second
code type may be followed by a third code type indicating the
protection capabilities.

In addition to the above, the transmitting, receiving and
signaling may be performed dynamically.

For example, for each media stream to be established by the
endpoint 201, the endpoint 201 can signal to the network the
“protection range” either by using an explicit signaling ele-
ment within the signaling message used to establish the media
stream, or in an implicit way, as described herein below. Up to
three different protection ranges “best effort security”
(PR_BE), “e2m security at least” (PR_e2m_at_least), and
“e2e security mandatory” (PR_e2e) may be supported, i.e.
they can be signaled (explicitly or implicitly) by the endpoints
201 or 204, and the network may establish security accord-
ingly.

It is to be noted that any of the apparatus and/or method
features cited herein below merely constitute optional
method/apparatus features.

Support of Different Sets of Protection Ranges

As stated before, it is not necessary that all 3 protection
ranges are supported (i.e. can be explicitly or implicitly be
signaled, and the network behaves accordingly). So, any com-
bination may be used.

An exemplary subset could e.g. comprise only PR_BE and
PR_e2e (i.e. no signaling of “e2m security at least” is pos-
sible). In this case, if a data stream is to be established by the
endpoint A 201 with at least e2m security, the endpoint A 201
can indicate PR_BE (“best effort security”), and cancel the
media stream setup in case no security can be established.
Restricting the method to these two options reduces the effort
in the SMR A 2021 (only two cases to distinguish).

For example, it is possible to use only one of two explicit
protection range indications (e.g. one of “e2e security” and
“e2m security only™). In case one protection range indication
is used only, its absence in a signaling answer from SMR A
2021 to endpoint A 201 containing the acceptance of a
secured stream may indicate that the other protection range
(that cannot be signaled explicitly) has been achieved. It is
also possible to completely dispense with the signaling of the
achieved protection range, since the establishment of opti-
mum security would still work even without the endpoint A
201 not having information how far the achieved security
extends.

BE Security

For example, “Best effort security” (PR_BE) may mean
that the endpoint 201 prefers e2e security over e2m security
over no security. In this case, the endpoint may signal two
alternative media streams, one with security (a secured
stream) and one without security (an unsecured stream), and
may be prepared to establish the unsecured stream in case no
security can be provided, and to establish the secured stream
in case e2m or e2e security can be provided. The network may
try to establish e2e security, if possible, otherwise it may try
to establish e2m security, and if this is also not possible, the
media stream may be established without security.

In other words, when a media stream is to be established by
anendpoint A 201 with “best effort security” with an endpoint
B 204, endpoint A 201 may send a signaling message con-
taining two alternative streams (one secured and one unse-
cured stream) and indicating PR_BE to a signaling/media
relay SMR A 2021 in the multimedia core network 202 of A’s
service provider, where the media relay may be capable of
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originating and terminating security for media streams. By
adding suitable signaling elements to the signaling message,
or by suitably changing signaling elements within the signal-
ing message, the SMR A 2021 may ensure that the media
stream, once it is established, will be routed via SMR A 2021,
and that the answer signaling from the called endpoint B 204
towards A 201 will also be routed via the SMR A 2021. The
SMR A 2021 may pass the modified signaling message on
towards endpoint B 204. When the signaling message reaches
the endpoint B 204, endpoint B 204 may decide which of the
data streams it accepts, and may send a respective signaling
answer towards endpoint A 201. When this signaling answer
reaches SMR A 2021, the SMR A 2021 may inspect the
answer. If the answer signals acceptance of the secured
stream, SMR A 2021, in its signaling answer to endpoint A
201, may signal acceptance of the secured stream and may
indicate “e2e security”. If the answer signals acceptance of
the unsecured stream only, and the SMR A 2021 is capable to
terminate/originate security for this specific media stream,
SMR A 2021 may configure its media relay to terminate and
originate security from and towards the endpoint A 201,
respectively, e.g. to transform the secured media stream from
endpoint A 201 into the unsecured stream towards endpoint B
204 and to transform the unsecured media stream from end-
point B 204 into the secured stream towards endpoint A 201.
SMR A 2021 may then signal acceptance of the secured
stream towards endpoint A 201 and may indicate “elm secu-
rity only”. If the answer from endpoint B 204 signals accep-
tance of the unsecured stream only, and SMR A 2021 is not
capable to terminate/originate security for this specific media
stream, SMR A 2021 may signal acceptance of the unsecured
stream only to endpoint A 201. No indication about the pro-
tection range may be needed in this answer, as endpoint A 201
may realize that no security can be provided from the fact that
only the unsecured stream is accepted.

For example, rather than using explicit signaling elements
to indicate the requested protection range, this may be indi-
cated implicitly. For example, signaling only a secured media
stream may indicate either PR_e2m_at_least or PR_e2e
(which of these may be agreed beforehand between the user A
and its service provider) and signaling one secured and one
unsecured media stream that are otherwise identical may
indicate the request of PR_BE.

For example, in SIP/SDP signaling, signaling of two
streams in parallel may be interpreted as a request to establish
both streams. So, if the endpoint B 204 follows this interpre-
tation, endpoint B 204 has the choice to accept either or both
of'the streams (the unsecured and the secured stream) that are
contained in the signaling message. (The same situation may
arise if PR_BE had been signaled using an explicit signaling
element, but endpoint B 204 is unaware of the mechanism and
does not understand the signaling element, or if one of the
relays, unaware of the mechanism, has unexpectedly
removed the signaling element indicating PR_BE). If in this
situation endpoint B 204 decides to accept only one of the
streams, the mechanism works as described above.

To resolve the situation of acceptance of both data streams,
there may be two options:

1. Either the means for signaling 20216 of SMR A 2021
may repeat the signaling towards endpoint B 204, this
time signaling only the secured stream. B’s answer on
this second signaling may signal acceptance of the
secured stream, and SMR A 2021 may pass this to end-
point A 201 e.g. with the indication “e2e security”.

2. Or, the means for signaling 20216 of SMR A 2021 may
just pass endpoint B’s 204 answer indicating acceptance
of both streams to endpoint A 201, leaving it to endpoint
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A 201 to repeat the signaling with only the secured
stream, or to do anything else A may want to do.

By using one of these two options, e2e security may be
achieved.

For example, in an environment where it is possible to
signal two alternative media streams (rather than two parallel
media streams, as described above), this feature could be used
to signal PR_BE, i.e. the secured and the unsecured stream
are signaled as alternative streams, without an explicit signal-
ing element indicating PR_BE.

For example, in SIP/SDP signaling, there may be a way to
signal both a secured and an unsecured stream. An endpoint
aware of the mechanism may realize that two different, alter-
native streams are indicated and may accept only one of them.
An endpoint not aware of the mechanism may only realize
one of the alternative streams and ignore any alternative
streams. SMR A 2021, when receiving the answer, may act as
described above for BE security. That is, ifendpoint B 204 has
accepted the secured stream, e2e security is achieved; in case
endpoint B 204 has accepted the unsecured stream only, e2m
security is achieved.

For example, in case PR_e2m_at_least is signaled by end-
point A 201 explicitly or implicitly, the means for converting
20216 of the SMR A 2021 may convert this signaling into
signaling of PR_BE as described herein below and may use
one of the two techniques described above (signaling parallel
streams or signaling alternative streams) to signal PR_BE
implicitly.

E2M Security

“e2m security at least” (PR_e2m_at_least) may mean that
the endpoint 201 may prefer e2e security over e2m security
and does not accept no security. In this case, the means for
transmitting 2013 of the endpoint A 201 may signal a secured
stream only. The network may try to establish e2e security, if
possible, otherwise it may try to establish e2m security. The
stream establishment may intentionally fail if no security can
be provided.

For example, when a media stream is to be established by
endpoint A 201 with “e2m security at least” with an endpoint
B 204, the means for transmitting 2013 of endpoint A 201
may send a signaling message containing a secured stream
(but no alternative unsecured stream) and indicating
PR_e2m_at_least to the signaling/media relay SMR A 2021
in the multimedia core network 202 of endpoint A’s service
provider, where the media relay is capable of originating and
terminating security for media streams. The means for sig-
naling 20216 of SMR A 2021 may then signal the secured
stream as well as an unsecured stream (with the same char-
acteristics otherwise) towards the endpoint B 204 and may
indicates PR_BE. From this point, the procedure may func-
tion like BE security described above, with the only differ-
ence that if the means for receiving 20214 of SMR A 2021
receives acceptance of the unsecured stream only and is itself
not capable to terminate/originate security for this specific
media stream, the means for signaling 20216 of SMR A 2021
may not be able to signal acceptance of the unsecured stream
towards endpoint A 201, as endpoint A 201 has not signaled
this stream in its original request. So, SMR A 2021 may reject
the secured stream in its answer to endpoint A 201 and the
establishment of a media stream may fail.

The mechanism described above focuses on signaling
originating from endpoint A 201. It may be enhanced by
support of e2m security in case endpoint A 201 is the termi-
nating point of an unsecure media stream signaled by some
other endpoint B 204. In this case, SMR A 2021, being the last
signaling/media relay before the traffic is passed to endpoint
A 201, when receiving a signaling message by which end-
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point B 204 requests the establishment of an unsecured media
stream, may add an alternative, secured media stream to the
signaling message and may indicate “e2m security only™ in
the signaling message. In case endpoint A 201 accepts the
unsecured stream, this has no further effect. In case endpoint
A 201 accepts the added secured stream, SMR A 2021 may
transform the subsequent media stream between secured (to-
wards endpoint A 201) and unsecured (towards endpoint B
204) as described for BE security above.

E2E Security

“e2e security mandatory” (PR_e2e) may mean that the
endpoint A 201 accepts only e2e security. The endpoint A 201
may signal a secured stream only. The network may try to
establish e2e security, and the stream establishment may
intentionally fail if e2e security cannot be provided.

When a media stream is to be established by the endpoint A
201 only if e2e security is supported, the endpoint A 201 may
transmit a signaling message containing a secured stream (but
no alternative unsecured stream) and indicating PR _e2e to the
signaling/media relay SMR A 2021 in the multimedia core
network 202 of A’s service provider. SMR A 2021 may pass
this message on towards the endpoint B 204, which may
either accept or reject the secured stream. When this signaling
answer reaches SMR A 2021, SMR A 2021 may pass it on to
endpoint A 201 and may indicate “e2e security”.

Moreover, for each secure media stream that is established,
the network can signal to the endpoint A 201 that has
requested the establishment of the stream either “e2e secu-
rity” or “e2m security only”, where the latter means that
security may be terminated e.g. in the core network 202 ofthe
endpoint’s service provider, and the former means that this
may not be the case (and is therefore truly e2e as long as no
other networks which are passed by the media stream termi-
nate the security without indicating it). There may e.g. be a
gateway to a traditional telephone network, which may ter-
minate media security without necessarily indicating this.
Note that an explicit indication of “no security” is not needed,
because an endpoint may get this information from the fact
that a secured stream is not accepted.

Variants in Signaling of the Achieved Protection Range

For example, A’s service provider (e.g. in core network
202) may decide to replace the indication “e2e security” it
would send to endpoint A 201 according to the mechanism by
anew indication “e2m security at least” in all cases where the
media stream traverses core networks of other service pro-
viders. With this modification, an indication of “e2e security”
may mean that the media stream is secured on each hop
between endpoint and media relay or between media relays.
The indication of “e2m security at least” may mean that the
media stream is protected over the access network between
endpoint A 201 and the core network 202 of A’s service
provider and all through A’s service provider’s core network
and may also be protected on the rest of the communication
path.

Application of the Mechanism to SIP/SDP

The mechanism described above is applicable to IP net-
works e.g. with SIP/SDP signaling, where the signaling
relays may be SIP proxies or SIP back-to-back user agents.
The media relays may be IP-IP-gateways which may—apart
from possibly terminating/originating media security—per-
form tasks like NAT traversal, far end NAT support, policy
control or other border control functions. An instance of a
signaling/media relay may be a so called session border con-
troller applicable e.g. to voice over IP (VoIP) networks.

For example, in SIP/SDP, media streams may be described
by so called “m-lines”, followed by attributes.
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E.g. an m-line describing an audio stream could have the
format:
m=audio 12345 RTP/SAVP . ..
a=crypto .. ..

Here, the transmitter of this session description indicates it
is prepared to receive an audio stream using SRTP, where the
crypto parameters (in particular the key) are specified in an
attribute labeled “crypto”.

In this context, protection ranges PR_BE,
PR_e2m_at_least, and PR_e2e may be signaled by adding a
line
a=req_prot_range:best effort,
a=req_prot_range:e2m at least
and
a=req_prot_range:e2e_mandatory,
respectively.

In an answer from SMR A 2021 to endpoint A 201, SMR A
2021 could indicate the achieved protection range by adding
a line:
a=prot_range:e2e,
a=prot_range:e2m at least,
or
a=prot_range:e2m only.

In this context, implicit signaling of PR_BE by specifying
two alternative streams (as described above) could be done
using a capability negotiation method. The difference would
be a different behavior of SMR A 2021, which would trans-
form between the secured and the unsecured media stream in
case the endpoint B accepts the unsecure stream, thus achiev-
ing elm security, where the capability negotiation method
would result in no security at all.

Application of the Mechanism to the 3GPP IMS

The SIP/SDP signaling and transport of media over RTP or
SRTP is also part of the IP Multimedia Subsystem (IMS). The
methods described above may also be applied to IMS. In this
case, SMR A 2021 may be a proxy call session control func-
tion (P-CSCF) as the signaling relay plus the IMS access
gateway as the media relay.

Furthermore, at least one of, or more of the above-de-
scribed means for receiving 20214, means for obtaining
20215, means for signaling 20216, means for selecting 2015,
means for transmitting 2013, 20213, means for establishing
205, means for modifying 20217 as well as the endpoint 201
and the SMR 2021, or the respective functionalities carried
out, may be implemented as a chipset, module or subassem-
bly.

Further, the examples of the present invention may also
relate to a computer program product comprising code means
for performing a method according to the above examples of
the present invention when run on a processing means or
module.

Finally, the examples of the present invention also relate to
a system which may comprise the endpoint 201 and the SMR
2021 according to the above-described examples of the
present invention.

FURTHER EXAMPLES

For the purpose of the present invention as described herein
above, it should be noted that
an access technology may be any technology by means of
which a user equipment can access an access network (or
base station, respectively). Any present or future tech-
nology, such as WiMAX (Worldwide Interoperability
for Microwave Access) or WLAN (Wireless Local
Access Network), BlueTooth, Infrared, and the like may
be used; although the above technologies are mostly
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wireless access technologies, e.g. in different radio spec-
tra, access technology in the sense of the present inven-
tion may also imply wirebound technologies, e.g. IP
based access technologies like cable networks or fixed
line.

a network may be any device, unit or means by which a

station entity or other user equipment may connect to
and/or utilize services offered by the access network;
such services include, among others, data and/or (au-
dio-) visual communication, data download etc.;

generally, the present invention may be applicable in those

network/user equipment environments relying on a data
packet based transmission scheme according to which
data are transmitted in data packets and which are, for
example, based on the Internet Protocol IP. The present
invention is, however, not limited thereto, and any other
present or future IP or mobile IP (MIP) version, or, more
generally, a protocol following similar principles as
(M)IPv4/6, is also applicable;

a user equipment may be any device, unit or means by

which a system user may experience services from an
access network;

method steps likely to be implemented as software code

portions and being run using a processor at a network
element or terminal (as examples of devices, appara-
tuses and/or modules thereof, or as examples of entities
including apparatuses and/or modules therefore), are
software code independent and can be specified using
any known or future developed programming language
as long as the functionality defined by the method steps
is preserved;

generally, any method step is suitable to be implemented as

software or by hardware without changing the idea of the
invention in terms of the functionality implemented;

method steps and/or devices, units or means likely to be

implemented as hardware components at the above-de-
fined apparatuses, or any module(s) thereof, are hard-
ware independent and can be implemented using any
known or future developed hardware technology or any
hybrids of these, such as MOS (Metal Oxide Semicon-
ductor), CMOS (Complementary MOS), BIMOS (Bipo-
lar MOS), BiCMOS (Bipolar CMOS), ECL (Emitter
Coupled Logic), TTL (Transistor-Transistor Logic),
etc., using for example ASIC (Application Specific IC
(Integrated Circuit)) components, FPGA (Field-pro-
grammable Gate Arrays) components, CPLD (Complex
Programmable Logic Device) components or DSP
(Digital Signal Processor) components; in addition, any
method steps and/or devices, units or means likely to be
implemented as software components may alternatively
be based on any security architecture capable e.g. of
authentication, authorization, keying and/or traffic pro-
tection;

devices, units or means (e.g. the above-defined appara-

tuses, or any one of their respective means) can be imple-
mented as individual devices, units or means, but this
does not exclude that they are implemented in a distrib-
uted fashion throughout the system, as long as the func-
tionality of the device, unit or means is preserved;

an apparatus may be represented by a semiconductor chip,

a chipset, or a (hardware) module comprising such chip
or chipset; this, however, does not exclude the possibil-
ity that a functionality of an apparatus or module, instead
of being hardware implemented, be implemented as
software in a (software) module such as a computer
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program or a computer program product comprising
executable software code portions for execution/being
run on a processor;
adevice may be regarded as an apparatus or as an assembly
of more than one apparatus, whether functionally in
cooperation with each other or functionally indepen-
dently of each other but in a same device housing, for
example.
According to an example of the present invention, in a first
aspect, this object is for example achieved by a method com-
prising:
receiving, at a network element entity, a signaling message
from a first endpoint entity, the signaling message comprising
first establishment information indicating at least one range
of protection to be granted, the range of protection relating to
one of a plurality of network elements in at least one access
network and at least one core network and to a second end-
point entity;
obtaining, at a network element entity, from a second end-
point entity different from the first endpoint entity and based
on the first establishment information, second establishment
information indicating protection granted by the second end-
point entity; and
signaling, from the network element entity to the first end-
point entity, third establishment information indicating the
protection granted to the first endpoint entity.
According to an example of the present invention, in a
second aspect, this object is for example achieved by a
method comprising:
selecting, at a first endpoint entity, at least one range of
protection to be granted, the range of protection relating to
one of a plurality of network elements in at least one access
network and at least one core network and to a second end-
point entity; and
transmitting, to a network element entity, a signaling mes-
sage comprising first establishment information indicating
the at least one range of protection to be granted.
According to further refinements of the example of the
present invention as defined under the above first and second
aspects,
the first, second and third establishment information
respectively relate to a data stream to be established;

the first information comprises an explicit information ele-
ment for indicating a desired type of the range of pro-
tection;

one of the second and third establishment information

comprises an explicit information element for indicating
the granted protection;

one of the first, second and third establishment information

comprises an explicit information element for indicating
the protection capabilities of one of the first endpoint
entity, second endpoint entity and a network element
entity respectively;

no explicit information element indicating the range of

protection is contained in the first establishment infor-
mation;

end-to-end security is established if possible, else end-to-

middle security if possible, else no security;

the first establishment information indicates one secured

data stream to be established and one unsecured data
stream to be established, and the second and third estab-
lishment information indicates at least one of the
secured data stream and the unsecured data stream;

the secured data stream and the unsecured data stream are

to be established as parallel data streams according to
the indication in the first establishment information;
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the signaling is repeated with the first establishment infor-
mation indicating only the secured data stream;
the signaling is repeated in case the second endpoint has
signaled grant of both the secured and the unsecured
data stream;
the secured data stream and the unsecured data stream are
signaled to be established as alternative data streams;
the first and third establishment information indicate one
secured data stream to be established, and the second
establishment information indicates an unsecured data
stream;
the method further comprises, in the first network element
entity and upon receiving the first establishment infor-
mation comprising an indication of the range of protec-
tion, moditying the first establishment information to
indicate an unsecured data stream, wherein the modify-
ing is performed prior to a transmission of the modified
first establishment information to the second endpoint
entity;
the range of protection comprised in the first establishment
information is end-to-middle-only;
the first establishment information indicates one secured
data stream to be established, the second and third estab-
lishment information indicate failure, and wherein after
signaling of the third establishment information, the
receiving comprises a repeated receiving of the first
establishment information with a range of protection to
be granted different from the range of protection to be
granted which was used when having received the first
establishment earlier;
the range of protection comprised in the repeated first
establishment information is end-to-middle-only;
the third establishment information comprises capability
information;
if the transmitting and the signaling are based on a session
initiation/description protocol, the establishment infor-
mation messages are headed by a first code type indicat-
ing the requested type of data stream;
the first code type is followed by a second code type indi-
cating the type of range of protection;
the second code type is followed by a third code type
indicating the protection capabilities;
the transmitting, receiving and signaling are performed
dynamically;
the data streams are constituted by media streams;
the types of range of protection comprise at least one of
best effort security, at least end-to-middle security, only
end-to-middle security, and end-to-end security;
the types of the protection capabilities comprise at least
capable of end-to-middle security;
the end-to-end security comprises a secured data stream
between the first and second endpoints;
the end-to-middle security comprises a secured datastream
between the first endpoint and the network element
entity and an unsecured datastream between the network
element entity and the other endpoint;
no security comprises an unsecured data stream between
the first and second endpoints;
the network element entity is constituted by a signaling and
media relay entity;
at least one of the first, second and third code types is an
extension to a session initiation/description protocol.
According to an example of the present invention, in a third
aspect, this object is for example achieved by an apparatus
comprising:
means for receiving, at a network element entity, a signal-
ing message from a first endpoint entity, the signaling mes-
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sage comprising first establishment information indicating at
least one range of protection to be granted, the range of
protection relating to one of a plurality of network elements in
at least one access network and at least one core network and
to a second endpoint entity;
means for obtaining, at a network element entity, from a
second endpoint entity different from the first endpoint entity
and based on the first establishment information, second
establishment information indicating protection granted by
the second endpoint entity; and
means for signaling, from the network element entity to the
first endpoint entity, third establishment information indicat-
ing the protection granted to the first endpoint entity.
According to an example of the present invention, in a
fourth aspect, this object is for example achieved by an appa-
ratus comprising:
means for selecting, at a first endpoint entity, at least one
range of protection to be granted, the range of protection
relating to one of a plurality of network elements in at least
one access network and at least one core network and to a
second endpoint entity; and
means for transmitting, to a network element entity, a sig-
naling message comprising first establishment information
indicating the at least one range of protection to be granted.
According to further refinements of the example of the
present invention as defined under the above third and fourth
aspects,
the first, second and third establishment information
respectively relate to a data stream to be established;
the first information comprises an explicit information ele-
ment for indicating a desired type of the range of pro-
tection;
one of the second and third establishment information
comprises an explicit information element for indicating
the granted protection;
one of the first, second and third establishment information
comprises an explicit information element for indicating
the protection capabilities of one of the first endpoint
entity, second endpoint entity and a network element
entity respectively;
no explicit information element indicating the range of
protection is contained in the first establishment infor-
mation;
end-to-end security is configured to be established if pos-
sible, else end-to-middle security if possible, else no
security;
the first establishment information indicates one secured
data stream to be established and one unsecured data
stream to be established, and the second and third estab-
lishment information indicates at least one of the
secured data stream and the unsecured data stream;
the secured data stream and the unsecured data stream are
configured to be established as parallel data streams
according to the indication in the first establishment
information;
the means for signaling is configured to repeat signaling
with the first establishment information indicating only
the secured data stream;
the means for signaling is configured to repeat signaling in
case the second endpoint has signaled grant of both the
secured and the unsecured data stream;
the secured data stream and the unsecured data stream are
configured to be signaled to be established as alternative
data streams;
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the first and third establishment information indicate one
secured data stream to be established, and the second
establishment information indicates an unsecured data
stream;

the apparatus further comprises means for modifying, in
the first network element entity and upon receiving the
first establishment information comprising an indication
of the range of protection, the first establishment infor-
mation to indicate an unsecured data stream, wherein the
modifying is performed prior to a transmission of the
modified first establishment information to the second
endpoint entity by the means for transmitting;

the range of protection comprised in the first establishment
information is end-to-middle-only;

the first establishment information indicates one secured
data stream to be established, the second and third estab-
lishment information indicate failure, and wherein, after
the signaling of the third establishment information per-
formed by the means for signaling, the means for receiv-
ing is configured to repeat receiving of the first estab-
lishment information with a range of protection to be
granted different from the range of protection to be
granted which was used when having received the first
establishment earlier;

the range of protection comprised in the repeated first
establishment information is end-to-middle-only;

the third establishment information comprises capability
information;

the access network comprises one of session initiation
protocol proxy entities and session initiation protocol
back-to-back user agents and the core network com-
prises internet protocol-internet protocol gateways;

the internet protocol-internet protocol gateways are consti-
tuted by session border controllers;

if the means for transmitting and the means for signaling
are configured to perform based on a session initiation/
description protocol, the establishment information
messages are headed by a first code type indicating the
requested type of data stream;

the first code type is followed by a second code type indi-
cating the type of range of protection;

the second code type is followed by a third code type
indicating the protection capabilities;

the core network comprises a signaling media relay which
is configured to origin and terminate any security type
for data streams;

the means for transmitting, means for receiving and means
for signaling are configured to perform dynamically;

the data streams are constituted by media streams;

the types of range of protection comprise at least one of
best effort security, at least end-to-middle security, only
end-to-middle security, and end-to-end security;

the types of the protection capabilities comprise at least
capable of end-to-middle security;

the end-to-end security comprises a secured data stream
between the first and second endpoints;

the end-to-middle security comprises a secured datastream
between the first endpoint and the network element
entity and an unsecured datastream between the network
element entity and the other endpoint;

no security comprises an unsecured data stream between
the first and second endpoints;

the network element entity is constituted by a signaling and
media relay entity;

at least one of the first, second and third code types is an
extension to a session initiation/description protocol;
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at least one, or more of means for receiving, means for
obtaining, means for signaling, means for selecting,
means for transmitting, means for establishing, means
for modifying and the apparatus is implemented as a
chipset, module or subassembly.
According to an example of the present invention, in a fifth
aspect, this object is for example achieved by an apparatus
comprising:
a receiver configured to receive, at a network element
entity, a signaling message from a first endpoint entity, the
signaling message comprising first establishment informa-
tion indicating at least one range of protection to be granted,
the range of protection relating to one of a plurality of net-
work elements in at least one access network and at least one
core network and to a second endpoint entity;
an obtainer configured to obtain, at a network element
entity, from a second endpoint entity different from the first
endpoint entity and based on the first establishment informa-
tion, second establishment information indicating protection
granted by the second endpoint entity; and
a signaler configured to signal, from the network element
entity to the first endpoint entity, third establishment infor-
mation indicating the protection granted to the first endpoint
entity.
According to an example of the present invention, in a sixth
aspect, this object is for example achieved by an apparatus
comprising:
a selector configured to select, at a first endpoint entity, at
least one range of protection to be granted, the range of
protection relating to one of a plurality of network elements in
at least one access network and at least one core network and
to a second endpoint entity; and
a transmitter configured to transmit, to a network element
entity, a signaling message comprising first establishment
information indicating the at least one range of protection to
be granted.
According to further refinements of the example of the
present invention as defined under the above fifth and sixth
aspects,
the first, second and third establishment information
respectively relate to a data stream to be established;

the first information comprises an explicit information ele-
ment for indicating a desired type of the range of pro-
tection;

one of the second and third establishment information

comprises an explicit information element for indicating
the granted protection;

one of the first, second and third establishment information

comprises an explicit information element for indicating
the protection capabilities of one of the first endpoint
entity, second endpoint entity and a network element
entity respectively;

no explicit information element indicating the range of

protection is contained in the first establishment infor-
mation;

end-to-end security is configured to be established if pos-

sible, else end-to-middle security if possible, else no
security;

the first establishment information indicates one secured

data stream to be established and one unsecured data
stream to be established, and the second and third estab-
lishment information indicates at least one of the
secured data stream and the unsecured data stream;

the secured data stream and the unsecured data stream are

configured to be established as parallel data streams
according to the indication in the first establishment
information;
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the signaler is configured to repeat signaling with the first
establishment information indicating only the secured
data stream;

the signaler is configured to repeat signaling in case the
second endpoint has signaled grant of both the secured
and the unsecured data stream;

the secured data stream and the unsecured data stream are
configured to be signaled to be established as alternative
data streams;

the first and third establishment information indicate one
secured data stream to be established, and the second
establishment information indicates an unsecured data
stream;

the apparatus further comprises a modifier configured to
modify, in the first network element entity and upon
receiving the first establishment information comprising
an indication of the range of protection, the first estab-
lishment information to indicate an unsecured data
stream, wherein the modifying is performed prior to a
transmission of the modified first establishment infor-
mation to the second endpoint entity by the transmitter;

the range of protection comprised in the first establishment
information is end-to-middle-only;

the first establishment information indicates one secured
data stream to be established, the second and third estab-
lishment information indicate failure, and wherein, after
the signaling of the third establishment information per-
formed by the means for signaling, the receiver is con-
figured to repeat receiving of the first establishment
information with a range of protection to be granted
different from the range of protection to be granted
which was used when having received the first establish-
ment earlier;

the range of protection comprised in the repeated first
establishment information is end-to-middle-only;

the third establishment information comprises capability
information;

the access network comprises one of session initiation
protocol proxy entities and session initiation protocol
back-to-back user agents and the core network com-
prises internet protocol-internet protocol gateways;

the internet protocol-internet protocol gateways are consti-
tuted by session border controllers;

if the transmitter and the signaler are configured to perform
based on a session initiation/description protocol, the
establishment information messages are headed by a
first code type indicating the requested type of data
stream;

the first code type is followed by a second code type indi-
cating the type of range of protection;

the second code type is followed by a third code type
indicating the protection capabilities;

the core network comprises a signaling media relay which
is configured to origin and terminate any security type
for data streams;

the transmitter, the receiver and the signaler are configured
to perform dynamically;

the data streams are constituted by media streams;

the types of range of protection comprise at least one of
best effort security, at least end-to-middle security, only
end-to-middle security, and end-to-end security;

the types of the protection capabilities comprise at least
capable of end-to-middle security;

the end-to-end security comprises a secured data stream
between the first and second endpoints;

the end-to-middle security comprises a secured datastream
between the first endpoint and the network element
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entity and an unsecured datastream between the network
element entity and the other endpoint;

no security comprises an unsecured data stream between

the first and second endpoints;

the network element entity is constituted by a signaling and

media relay entity;

at least one of the first, second and third code types is an

extension to a session initiation/description protocol;

at least one, or more of the transmitter, obtainer, signaler,

selector, establisher, modifier and the apparatus is
implemented as a chipset, module or subassembly.

According to an example of the present invention, in a
seventh aspect, this object is for example achieved by a com-
puter program product comprising code means for perform-
ing a method according to the above first and second aspects.

According to an example of the present invention, in an
eighth aspect, this object is for example achieved by a com-
puter program comprising code means for executing, when
run on a computer:

receiving, at a network element entity, a signaling message
from a first endpoint entity, the signaling message comprising
first establishment information indicating at least one range
of protection to be granted, the range of protection relating to
one of a plurality of network elements in at least one access
network and at least one core network and to a second end-
point entity;

obtaining, at a network element entity, from a second end-
point entity different from the first endpoint entity and based
on the first establishment information, second establishment
information indicating protection granted by the second end-
point entity; and

signaling, from the network element entity to the first end-
point entity, third establishment information indicating the
protection granted to the first endpoint entity.

According to an example of the present invention, in a
ninth aspect, this object is for example achieved by a com-
puter program comprising code means for executing, when
run on a computer:

selecting, at a first endpoint entity, at least one range of
protection to be granted, the range of protection relating to
one of a plurality of network elements in at least one access
network and at least one core network and to a second end-
point entity; and

transmitting, to a network element entity, a signaling mes-
sage comprising first establishment information indicating
the at least one range of protection to be granted.

According to an example of the present invention, in a tenth
aspect, this object is for example achieved by a system com-
prising:

an apparatus according to the above third or fifth aspects,
and

an apparatus according to the above fourth or sixth aspects.

Although the present invention has been described herein
before with reference to particular embodiments thereof, the
present invention is not limited thereto and various modifica-
tion can be made thereto.

The invention claimed is:

1. A method, comprising:

receiving, at a network element entity, a signaling message
from a first endpoint entity, the signaling message com-
prising first establishment information indicating a plu-
rality of ranges of protection to be granted, the ranges of
protection each specifying the parts of a communication
path between the first endpoint entity and a second end-
point entity, being an endpoint entity different from the
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first endpoint entity, which are to be protected, the
ranges of protection relating to at least one of the fol-
lowing:

atleast one of'a plurality of network elements in at least one

access network and at least one core network; and

the second endpoint entity;

obtaining, at a network element entity, from the second

endpoint entity and derived from the first establishment
information, second establishment information indicat-
ing a range of protection granted by the second endpoint
entity, the range of protection granted by the second
endpoint entity being one of the plurality of ranges of
protection of the signaling message; and

signaling, from the network element entity which obtains

the second establishment information from the second
endpoint entity, to the first endpoint entity, third estab-
lishment information indicating the protection granted
to the first endpoint entity.

2. A method, comprising:

selecting, at a first endpoint entity, a plurality of ranges of

protection to be granted, the ranges of protection each
specifying the parts of a communication path between
the first endpoint entity and a second endpoint entity,
being an endpoint entity different from the first endpoint
entity, which are to be protected, the ranges of protection
relating to at least one of the following:

atleast one of'a plurality of network elements in at least one

access network and at least one core network; and

the second endpoint entity;

transmitting, to a network element entity, a signaling mes-

sage comprising first establishment information indicat-
ing the plurality of ranges of protection to be granted in
order for a network element entity to obtain, from the
second endpoint entity and derived from the first estab-
lishment information, second establishment informa-
tion indicating the range of protection granted by the
second endpoint entity, the range of protection granted
by the second endpoint entity being one of the plurality
of ranges of protection of the signaling message; and
receiving third establishment information from the net-
work element entity which obtains the second establish-
ment information from the second endpoint entity indi-
cating the protection granted to the first endpoint entity.

3. The method according to claim 1, wherein the first,
second and third establishment information respectively
relate to a data stream to be established.

4. The method according to claim 1, wherein the first
information comprises an explicit information element for
indicating a desired type of the range of protection.

5. The method according to claim 1, wherein one of the
second and third establishment information comprises an
explicit information element for indicating the granted pro-
tection.

6. The method according to claim 1, wherein one of the
first, second and third establishment information comprises
an explicit information element for indicating the protection
capabilities of one of the first endpoint entity, second end-
point entity and a network element entity respectively.

7. The method according to claim 1, wherein no explicit
information element indicating the range of protection is
contained in the first establishment information.

8. The method according to claim 1, wherein end-to-end
security is established if possible, else end-to-middle security
if possible, else no security.

9. The method according to claim 1, wherein the first
establishment information indicates one secured data stream
to be established and one unsecured data stream to be estab-
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lished, and the second and third establishment information
indicates at least one of the secured data stream and the
unsecured data stream.

10. The method according to claim 9, wherein the secured
data stream and the unsecured data stream are to be estab-
lished as parallel data streams according to the indication in
the first establishment information.

11. The method according to claim 9, wherein the signaling
is repeated with the first establishment information indicating
only the secured data stream.

12. The method according to claim 11, wherein the signal-
ing is repeated in case the second endpoint has signaled grant
of both the secured and the unsecured data stream.

13. The method according to claim 9, wherein the secured
data stream and the unsecured data stream are signaled to be
established as alternative data streams.

14. The method according to claim 1, wherein the first and
third establishment information indicate one secured data
stream to be established, and the second establishment infor-
mation indicates an unsecured data stream.

15. The method according to claim 14, further comprising,
in the first network element entity and upon receiving the first
establishment information comprising an indication of the
range of protection, modifying the first establishment infor-
mation to indicate an unsecured data stream, wherein the
modifying is performed prior to a transmission of the modi-
fied first establishment information to the second endpoint
entity.

16. The method according to claim 15, wherein the range of
protection comprised in the first establishment information is
end-to-middle-only.

17. The method according to claim 1, wherein the first
establishment information indicates one secured data stream
to be established, the second and third establishment infor-
mation indicate failure, and wherein after signaling of the
third establishment information, the receiving comprises a
repeated receiving of the first establishment information with
arange of protection to be granted different from the range of
protection to be granted which was used when having
received the first establishment earlier.

18. The method according to claim 17, wherein the range of
protection comprised in the repeated first establishment infor-
mation is end-to-middle-only.

19. The method according to claim 17, wherein the third
establishment information comprises capability information.

20. The method according to claim 3, wherein, if the trans-
mitting and the signaling are based on a session initiation/
description protocol, the establishment information messages
are headed by afirst code type indicating the requested type of
data stream.

21. The method according to claim 20, wherein the first
code type is followed by a second code type indicating the
type of range of protection.

22. The method according to claim 21, wherein the second
code type is followed by a third code type indicating the
protection capabilities.

23. The method according to claim 1, wherein at least one
of the following applies:

the transmitting, receiving and signaling are performed

dynamically;

the data streams are constituted by media streams;

the types of range of protection comprise at least one of

best effort security, at least end-to-middle security, only
end-to-middle security, and end-to-end security;

the types of the protection capabilities comprise at least

capable of end-to-middle security;
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the end-to-end security comprises a secured data stream
between the first and second endpoints;

the end-to-middle security comprises a secured datastream
between the first endpoint and the network element
entity and an unsecured datastream between the network
element entity and the other endpoint;

no security comprises an unsecured data stream between
the first and second endpoints;

the network element entity is constituted by a signaling and
media relay entity;

at least one of the first, second and third code types is an
extension to a session initiation/description protocol.

24. An apparatus, comprising:

a network element entity comprising a processor and a
memory including computer program code, where the
memory and computer program code are configured
with the processor to cause the network element entity at
least to receive a signaling message from a first endpoint
entity, the signaling message comprising first establish-
ment information indicating a plurality of ranges of pro-
tection to be granted, the ranges of protection each speci-
fying the parts of a communication path between the first
endpoint entity and a second endpoint entity, being an
endpoint entity different from the first endpoint entity,
which are to be protected, the ranges of protection relat-
ing to at least one of the following:

atleast one of'a plurality of network elements in at least one
access network and at least one core network; and

the second endpoint entity;

where the memory and computer program code are further
configured, with the processor, to cause the network
element entity to obtain, from a second endpoint entity
and derived from the first establishment information,
second establishment information indicating a range of
protection granted by the second endpoint entity, the
range of protection granted by the second endpoint
entity being one of the plurality of ranges of protection
of the signaling message; and

where the memory and computer program code are further
configured, with the processor, to cause the network
element entity to signal third establishment information
from the network element entity, which obtains the sec-
ond establishment information from the second end-
point entity, to the first endpoint entity, the third estab-
lishment information indicating the protection granted
to the first endpoint entity.

25. An apparatus, comprising:

a first endpoint entity comprising a processor and a
memory including computer program code, where the
memory and computer program code are configured
with the processor to cause the first endpoint entity at
least to select a plurality of ranges of protection to be
granted, the ranges of protection each specifying the
parts of a communication path between the first endpoint
entity and a second endpoint entity, being an endpoint
entity different from the first endpoint entity, which are
to be protected, the ranges of protection relating to at
least one of the following:

atleast one of'a plurality of network elements in at least one
access network and at least one core network; and

the second endpoint entity; and

where the memory and computer program code are further
configured, with the processor, to cause the first end-
point entity to transmit to a network element entity a
signaling message comprising first establishment infor-
mation indicating the plurality of ranges of protection to
be granted in order for a network element entity to
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obtain, from the second endpoint entity and derived
from the first establishment information, second estab-
lishment information indicating the range of protection
granted by the second endpoint entity, the range of pro-
tection granted by the second endpoint entity being one
of the plurality of ranges of protection of the signaling
message; and

where the memory and computer program code are further

configured, with the processor, to cause the first end-
point entity to receive third establishment information
from the network element entity which obtains the sec-
ond establishment information from the second end-
point entity indicating the protection granted to the first
endpoint entity.

26. The apparatus according to claim 24, wherein the first,
second and third establishment information respectively
relate to a data stream to be established.

27. The apparatus according to claim 24, wherein the first
information comprises an explicit information element for
indicating a desired type of the range of protection.

28. The apparatus according to claim 24, wherein one of
the second and third establishment information comprises an
explicit information element for indicating the granted pro-
tection.

29. The apparatus according to claim 24, wherein one of
the first, second and third establishment information com-
prises an explicit information element for indicating the pro-
tection capabilities of one of the first endpoint entity, second
endpoint entity and a network element entity respectively.

30. The apparatus according to claim 24, wherein no
explicit information element indicating the range of protec-
tion is contained in the first establishment information.

31. The apparatus according to claim 24, wherein end-to-
end security is configured to be established if possible, else
end-to-middle security if possible, else no security.

32. The apparatus according to claim 24, wherein the first
establishment information indicates one secured data stream
to be established and one unsecured data stream to be estab-
lished, and the second and third establishment information
indicates at least one of the secured data stream and the
unsecured data stream.

33. The apparatus according to claim 32, wherein the
secured data stream and the unsecured data stream are con-
figured to be established as parallel data streams according to
the indication in the first establishment information.

34. The apparatus according to claim 32, wherein the sig-
naling of the first establishment information is repeated for
indicating only the secured data stream.

35. The apparatus according to claim 34, wherein the sig-
naling is repeated in case the second endpoint has signaled
grant of both the secured and the unsecured data stream.

36. The apparatus according to claim 32, wherein the
secured data stream and the unsecured data stream are con-
figured to be signaled to be established as alternative data
streams.

37. The apparatus according to claim 24, wherein the first
and third establishment information indicate one secured data
stream to be established, and the second establishment infor-
mation indicates an unsecured data stream.

38. The apparatus according to claim 37, where the
memory and computer program code are further configured,
with the processor, to cause the network element entity to
modify, upon receiving the first establishment information
comprising an indication of the range of protection, the first
establishment information to indicate an unsecured data

15

25

30

35

40

45

50

55

26

stream, wherein the modifying is performed prior to a trans-
mission of the modified first establishment information to the
second endpoint entity.

39. The apparatus according to claim 38, wherein the range
of'protection comprised in the first establishment information
is end-to-middle-only.

40. The apparatus according to claim 24, wherein the first
establishment information indicates one secured data stream
to be established, the second and third establishment infor-
mation indicate failure, and where the memory and computer
program code are further configured, with the processor, to
cause the network element entity after the signaling of the
third establishment information to repeat receiving of the first
establishment information with a range of protection to be
granted different from the range of protection to be granted
which was used when having received the first establishment
earlier.

41. The apparatus according to claim 40, wherein the range
of protection comprised in the repeated first establishment
information is end-to-middle-only.

42. The apparatus according to claim 40, wherein the third
establishment information comprises capability information.

43. The apparatus according to claim 24, wherein the
access network comprises one of session initiation protocol
proxy entities and session initiation protocol back-to-back
user agents and the core network comprises internet protocol-
internet protocol gateways.

44. The apparatus according to claim 43, wherein the inter-
net protocol-internet protocol gateways are constituted by
session border controllers.

45. The apparatus according to claim 26, wherein signaling
is based on a session initiation/description protocol, and
where the establishment information messages are headed by
a first code type indicating the requested type of data stream.

46. The apparatus according to claim 45, wherein the first
code type is followed by a second code type indicating the
type of range of protection.

47. The apparatus according to claim 46, wherein the sec-
ond code type is followed by a third code type indicating the
protection capabilities.

48. The apparatus according to claim 24, wherein the core
network comprises a signaling media relay which is config-
ured to originate and terminate any security type for data
streams.

49. The apparatus according to claim 24, wherein at least
one of the following applies:

receiving and signaling are configured by the memory and

computer program, with the processor, to be performed
dynamically;

the data streams are constituted by media streams;

the types of range of protection comprise at least one of

best effort security, at least end-to-middle security, only
end-to-middle security, and end-to-end security;

the types of the protection capabilities comprise at least

capable of end-to-middle security;

the end-to-end security comprises a secured data stream

between the first and second endpoints;

the end-to-middle security comprises a secured datastream

between the first endpoint and the network element
entity and an unsecured datastream between the network
element entity and the other endpoint;

no security comprises an unsecured data stream between

the first and second endpoints;

the network element entity is constituted by a signaling and

media relay entity;

at least one of the first, second and third code types is an

extension to a session initiation/description protocol.
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50. The apparatus according to claim 24, implemented at
least in part as a chipset, module or subassembly.

51. A non-transitory computer program product embodied
in a non-transitory computer readable medium, the computer
program product comprising program code for performing a
method according to claim 1 when run on a processor or
module.

52. A non-transitory computer program product embodied
in a non-transitory computer readable medium, the computer
program product comprising program code for performing a
method according to claim 2 when run on a processor or
module.
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